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Threats to Fish Species Availability
Fish and fishery products constitute 15.3% of the total animal protein consumed by people
(FAO, 2003). Laurent (2002) reported that about one billion people, largely in developing countries
re:yonfish, as their primary source of animal protein.
FAO (2004) reported that out of the 8.7 million metric tons of total catch from inland waters,
exclusiveof aquaculture harvest and recreational fishing, Africa accounted for 24%. Fisheries
landingsfrom inland waters have experienced roughly 3% annual increase. The sta.tus o.f inland
watersand their species should be of great concern, yet threats to freshwater flshen~s ~nd
associatedbiodiversity have received scanty attentior. This is particularly unfortunate considerinq
evidence that freshwater ecosystems and the species they support are, on average, mor~
threatenedthan marine ecosystems (Richardi and Rasmussen, 1999). Inland waters and their
speciesexperience other stresses in addition to overfishing, such as altered flows a~d habitat
fragmentationdue to introductions, and detrimental interactions with hatchery-reared fish (Allan
ancFlecker,1993).
Introduction
Kainji Lake was created in 1968 after the damming of River Niger for electricity generation.
TheLake lies between the borders of Sub - Saharan and Northern Guinea Savanna zones. It has a
maximumlength of 134km, maximum width of 24.1 km, mean and maximum of depth of 11m and
60mrespectively, surface area of 1270km2, a volume of 13.97km3, annual draw down of water level
of10-11mand catchment area of 1.6 x 106Km2,.Atfull volume, the water level may reach an altitude
of142mabove sea level.
Fishing is a vital source of livelihood in developing nations like Nigeria, particularly for low-
incomefamilies in rural areas where jcb opportunities and options are limited. Small - scale
commercialand subsistence fishing often provides the employment of last resort when more
lucrativelabour opportunities cannot be found (Kura et a/., 2004). This is particularly true for inland
fisheries.
The diversity of fish species in any water body is attributed to favourable conditions. Fish
populationsalso respond to factors such as overfishing, pollution and eutrophication among others,
whichcan bring about series of changes in size, species composition and abundance in the aquatic
environment(Welcomme, 1999). Overfishing an entire assemblage is most common in tropical
regions,where the reliance of local people on fish harvests is high.
Fish production and fishery products supply continue to increase over the decade as a result
ofharvestfrom capture fisheries. Today numerous fish stocks and species have declined since their
historicalpeaks, and some have even gone extinct while others are being threatened, leading to
callsfor more stringent management and the establishment of protected areas (Roberts, 2003).
Accordingto FAO, (1999), Hilborn et al'J (2003), Kura et al., (2004), fisheries of inland waters have
receivedonly slight consideration within global analyses. This paper attempts to draw attention to
theeffect of overfishing and the need for better and more practical management plans for the
conservationof the fishery of Kainji Lake.
Abstract
It has been established that overfishing, among other factors, plays a vital role in the
dediningtrend of fish species abundance in Nigerian freshwater bodies. This study examines past
recordsof overfishing as a factor responsible for the decline in fish species diversity in Kaniji Lake.
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termsof species diversity considered. It was observed that the methods and intensity of fishing in
thelake do not augur well for sustainable management of the lake's fishery resources. It was
recommendedthat the authority should urgently put in place, favourable mechanisms and enabling
environmentfor sustainable management of the country's inland waters.
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ConsequencesofOveriishing on the Ecosystem
Overfishing often leads to loss of predators, a situation which results in relaxation to top-
down control of prey populations at the apex level. In Kainji Lake most carnivorous fish species
such as Hepsetus odoe, Para channa obscurus, are fast depleting, thus increasing the chances
that other species will fill the role of a diminishing predator as observed by Raffaelli (2004).
Exclusion of top predator as observed above influences herbivores populations, thereby altering
algal assemblages and their associated invertebrates. This is because any changes in pisivore
density can have a marked influence on primary production and abundance of basal resources. In
effect, progressive reduction in diversity leaves fewer species available to perform critical
functions especially where species with disproportionately strong influences on nutrients, habitat
or assemblage dynamics are lost.
Speciesdiversity and fishing gears.
Commonly available fish species on the Lake are as presented below.
Osteoglossidae: Hyperopisus beb occidentalis, Gnathenamus abadii. Gymnarchidae:
Gymnarchus niloticus. Characidae: Hydrocynus forskalii, hydrocynus· brevis, Alestes
macrolepidotus, Alestes baremose. Citharinidae: Citharinus citharus.
Tetraodontidae:Tetreaodon fahaka. Distichodontidae: Distichodus rostratus, Distichodus
brevipinnis. Cyprinidae: Labeo senegalensis. 8agridae: Bagrus bayad, Chrysichthys auratus
longifilis, Chrysichthys nigrodigitatus, Clarotes laticeps, Auchenoglanis occidentalis n
Schilberdae: Silurondon auritus, Eutropius niloticus. Clariidae: Clarias anguilaris, Clarias
gariepinus. Malapteruridae: Malapterurus electricus. Mochokidae: Synodontis membranaceus,
Synodontis schall. Channidae. ParaChanna obscurus. Centropomidae: Lates niloticus.
Cichlidae: Oreochromis niloticus, Sarotherodon galilaeus. Clupeidae: Pellonula afzelius,
Sierrathrissa leonensis. Many of these species are on the verge of serious depletion due mainly, to
overfishing.
To fully exploit the wide diversity of the lake fish species, different gears, broadly classified
as active and passive (von Brandt, 1984) are used. These include gill, cast, seine, lift, and hand
nets; traps; lines; poison. Specific gears used often have advantages and disadvantages. For
example, in most part ofKainji Lake, where beach seine is prevalent, difficulties often arise among
fisherfolks in distinguishing between clupeids and fry/juvenil. This often results in serious problem
of overfishing and subsequent depletion on the lake. This act however ensures temporary and
immediate emotional satisfaction of a positive catch but on the long run depletion sets in. High
reliance on fishing, together with the depletion of large high-value stocks, results in the exploitation
of a great variety of species and habitats by diverse fishing methods and large concentrations of
fishers (Welcomme, 2001).
Seasonality
Fish catch varies with seasons and water level. The effect of stratification between
February and May was observed by Henderson (1973) leading to a higher concentration offish in
the epilimnion. This phenomenon was equally observed by Adeniji (1975) using the commercial
catch statistics of Bazigos (1972). He noted thatthe increase in catches from 420 metric tons fresh
weight in February to about 800 metric tons in May at the end of stratification could be attributed to
the higher concentration of fish in the epilimnion during this period. Similarly, Ita (1978) recorded
the highest fish catch in the surface set net during the intermediate water level (April and May).
Bazigos (1972) observed a significant correlation between the commercial catches and
water fluctuations. This observation is in tandem with that of Turner (1970)who used experimental
gill net data and observed that the catch rate was inversely related to water level with a probable
explanation that there was higher concentration offish during low water level. Also Ita (1978) and
_Balogun (1985) observed similar trend in their studies as they asserted that fish catch is inversely
proportional to water level.
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EvidenceofOverfishing on Kainji Lake
Despitethe challenge of evaluating the effects offishing owing to complex system responses
andthepresence of other pressures, there is evident that overfishing is as significant factor in the
declineof numerous fish species. Two main types of overfishing exist a reported by Murawski
(2000).The first is intensive fishing of a targeted species, which leads to marked declines in catch-
per-unit-effortand size of individuals captured, while the second type, known as assemblage is
demonstratedwhen catch proceed beyond the asymptotic maximum level.
It must be noted that the first category of overfishing is particularly evident in Kainji Lake
Basinwheremost commercially important freshwater fish species such as Lates niloticus, Bagrus
spp., andelichlids are removed by fishfolks from water regardless of their sizes. The associated
decreasein size of the fish caught is unacceptable else where in place like Latin America, but the
preferencefor small fish in many African foods encourages the harvest of extremely small species,
therebyallowing the entire assemblage to become depleted. This is probably due to poverty and the
attendantdesire to have something for consumption and marketing where possible. On the other
handitcould be attributed to lack of proper enforcement offishing standards.
In the second category of over fishing, specific evidence were observed in the works of
8azigos(1972), Ekwemalor (1978), Balogun (1985) and Abiodun (2003). Thus it was recorded that
earlyyield after impoundment reached 28,639 tons in 1970 after which the yield declined to 4500
tonsin 1978. Between 1978 and 1993, absence of regular monitoring of fishing activities led to
furtherincrease in fishing pressure and use of under-size mesh fishing gear with a consequent
declineindaily catch (Balogun, 1985). Such decreases are depicted in Table 1.
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Freshwater fishes such as those of Kainji Lake and other water bodies tend to influence
nutrientdynamics in freshwater ecosystem, both directly through excretion and indirectly through
grazingand bioturbation of algae and detritus. In effect overfishing has negative consequences on
nutrientdynamics with a far-reaching impact on the fish populations on the lake. Use of fish poisons
ininlandwaters as evident in Kainji Lake has the potential for severe and unexpected impacts on the
healthof human populations. This is particularly so where human populations depend on the fish
forconsumptionand on the water for domestic purposes. Typical examples on Lake Kainji abound
inareassuchas Tunga Oanbaba, Tunga Ibrahim and Gungawa.
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Table 1: Comparative composition of fish by number in Kainji Lake gillnet catches for
the year 1978 and 1985.
Family/Species Ita, 1978 (137 Balogun, 1985 (180 % Decrease
_gillnet fleet) gill net setting
Characidae
Hydrocynus forska/ii 89 31 65.2
Hydrocynus brevis 83 17 79.5
A/estes dentex 80 10 87.5
A/estes nurse 52 45 - 13.5
A/estes baremose 42 5 88.1
A/estes macro/epidotus 1 1 -
Mochokidae
Synodontis gambeinsis 60 24 60
Synodontis membranaceus 51 1 98.0
Synodontis nigrita 30 7 76.7
Synodontis fi/amentosus 30 6 80
Synodontis vio/aceus 1 1 -
Cichlidae
Ti/apia zillii 8 5 37.5
Cyprinidae
Labeo senega/ensis 139 93 33.1
Labeo coubie 30 10 66.7
Citharinidae/Distichodontidae
Cirtharinus citharus 49 3 93.9
Distichodus rostratus 91 5 94.5
Bagridae
Chrysichthys auratus .50 6 88.0
Auchenog/anis occidenta/is 6 5 61.5
Schilbeidae
Physallia pellucida 13 5 61.5
Mormyridae
Hyperopisus bebe 14 6 57.1
Marcusenius cvorinoides 1 1 -
It is interesting to stress that the 1978 catch based on 137 gill net fleet had higher catch
species than the 1985 catch record based on 180 gill settings for the species. This shows that there
is case of progressive decline in fish species with time, which could be a threat to the fishery of the
Lake.
Table 2: Break down oftheAnnual Yield estimates by Fish Taxon, 1995-1998 (Metric tons)
Species group
Year Clu Cic Syn Lat Bag Ale Cit Oth
1995 9,526 2,923 2,779 831 4,159 933 5,249 6,073
1996 16,167 3,616 3,592 1,087 4,604 881 3,477 4,822
1997 8,877 3,009 4,061 851 3,728 700 3,512 4,015
1998 7,122 3,051 3,712 1,300 4,279 1,082 3,770 4,534
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Fig.1depicts a sharp decrease in the annual yield offish between 1996 and 2001 with a peak
in 1996. There is a continued decline from 1996 up to 2001. For example fish landing
edform 38,246 metric tons in 1996 to 28,753 metric tons in 1997 and 13,361 metric tons in
. This decline according to Abiodon (2003) followed a steady downward trend, which was
Iy due to the effect of the high yielding but destructive, beach seine fishery and overfishing of
stockbyeffort levels that were 40% higher than that required for maximum sustainable yield.
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Fig. 1. Yearly fish yield (to) for Kainji Lake, 1995-2001
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Table2. Shows break down of the annual yield estimate by fish taxon, 1995 - 1998. Clupeids
ntedfor 25% of the total yield in 1998, a decline from 31% in 1997. Although it is noticeable
the Table that while some species show a slight decrease in yield others simply show an
trend in yield within the period under consideration. Plausible explanation for this fish
such as Citharinus and Synodontis spp have high fecundity and are thus capable of
ding fishing pressure (du FeuAbiodon, 1998).
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